Superoxide dismutase depletion and lipid peroxidation in rat liver microsomal membranes: correlation with liver carcinogenesis.
The depletion of superoxide dismutase in the liver of rats held on a copper-deficient diet for 8 weeks induces two profound modifications in microsomal membrane characteristics. These membranes show: (1) a low degree of peroxidation induced in vitro by both endogenous (NADPH and tert-butylhydroperoxide) and exogenous sources (xanthine/xanthine oxidase) of oxygen radicals as revealed by malondialdehyde and diene-conjugate production; (2) a strong decrease of polyunsaturated and an increase of monounsaturated fatty acid content. These alterations are similar to those found in microsomal membranes from fast-growing hepatomas which exhibit a pronounced saturation of fatty acid pattern and lack superoxide dismutase. These observations support the hypothesis that during hepatocarcinogenesis the loss of superoxide dismutase causes an oxidative stress that increases cellular membrane lipid peroxidation, as a consequence of which the cell responds by synthesizing more saturated fatty acids that permanently modify cell membrane structure and properties.